Patented June 10, 1952 2,600,166 

UNITED STATES PATENT 

1 
This invention relates fo the purification of 
ganic acids and more particularlF fo the purifica- 
tion of acids containing carbonF1 impurities. 
In processes Fielding significant quantifies of 
organic acids, such as the various modifications of 
the Fischer-Tropsch process, the acids recovered 
are generallF contaminated with carbonF1 ira- 
purifies boiling in the saine range as the desired 
acids, and which are verF diflicult fo remove bF 
phFsical or chemical means. Such acids are hot 
suitable for use in processes in which a pure acid 
is necessary» and consequentlF bring a much low- 
er price on the market than a highlF purifled 
acid. Various chemical and phFsical processes 
for the removal of such carbonF1 impurities bave 
heretofore been proposed, but such processes, 
while effecting a good cleanup of lower acids such 
as acetic and propionic, are usuallF hot capable 
of effecting a complete removal of carbonFls from 
butFric and higher acids. 
It is an object of this invention fo provide a 
process for the removal of substantiallF all of the 
carbonF1 impurities from impure mixtures of 
ganic acids. 
In general, my process consists in treating the 
acids fo be purified with a lead compound, amon 
which I have round the most satisfactorF fo b 
lead tetraacetate and red lead. I have round that 
artificiallF contaminated acids containing sub- 
stantial quantifies of carbonFls maF be thus puri- 
fied down fo a trace value of carbonFls, and that 
syntheticallF produced acids which generally con- 
tain about 0.5 per cent carbonF1 impurities, may 
be purified fo such an extent that no carbonFls 
can be detected in the final product"by the usual 
qualitative tests. Where the acid fo be purified 
o not contain acetic acid, if maF be necessarF fo 
emploF lead tetraacetate in order fo effect a com- 
plete cleanup of the carbonF1 impurities. How- 
ever when the acids fo be purified contain acetic 
acid, I have round that equallF good results may 
be obtained bF the use of red lead. 
For example, a mixture organic acids composed 
of .00 grains of acetic acid 50 grains of propionic 
acid and 50 grains of butFric acid containing 4.5 
weight per cent of ketones calculated as methF1 
ethF1 ketone and composed of about one-third 
methF1 ethyl ketone, one-third diethF1 ketone, and 
one-third dfisopropyl ketone was heated to S0 ° C. 
and rive grains of red lead were added whfle the 
mixtur was vigorously stirred. The oxide was 
addd in 0.5 to !.0 grain portions, allowing rime 
for the red coior fo disappear between additions. 
When all the oxide had been added, the stirring 
was discontinued» the temperature raised fo boil- 
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ing, and the mixture efluxed gently for two hours, 
then fractionated fo take overhead the acid con- 
tent of the mixture. The final carbonF1 content 
was approximately 0.6 per cent by weight calcu- 
5 lated as methF1 ethF1 ketone, ai least part of 
which is considered fo be mechanical contamina 
tion. The bottoms from the fractionation con 
sisted essentiallF of oxidized carbonF]s and lead 
salts. 
10 ïn other rues fo determine the eflicacy of ïy 
new method of purification of acids the saine 
sFnthetic mixture as stated above was treated 
with 20 grains of lead tetraacetate per one hun- 
dred grains of charge, with a resultant cleanup 
.15 of the acids fo trace carbonF1 values. If was alse 
round that the addition of 10 grains of red lead 
per one hundred grains of the stock abovede- 
scribed was suflicient fo clean up the carbonF1 
impurities fo trace values. 
20 MF method is also applicable fo the cleanup 
of acids obtained from the aqueous fraction of a 
Fischer-Tropsch product. A sample of such acids 
including acetic, propionic, and butFric acids 
contaminated bF approximatelF 0.5 per cent car- 
2 bonFls calculated s methF1 ethF1 ketone, was 
treated with four grains of lead tetraacetate. 
fter fractionation of the acids from the reaction 
mixture if was round that the acids contained no 
carbonF1 impurities and compared favorablov with 
o acids of the reagent grade. Other portions of 
carbonFl-contaminated acids obtained from the 
Fischer-Tropsch sFnthesis were treated with as 
little as two grains of red lead per one hundred 
grains of anhydrous acids, this treatment also 
3 resulting in a 100 per cent clean-up of the car- 
bonF1 impurities. 
The bottoms from the fractionation maF be 
treated fo recover the lead content bF heating 
in an oxidizing atmosphere fo drive off the or- 
0 ganic components of the bottoms and reconvert 
the lead salts fo red lead, which maF then be 
recFcled fo the operation. 
I have thus discovered a method bF which a 
complete cleanup of carbonF1 impurities con- 
 tained in sFnthetic acids maF be easilF obtained. 
While in the examples above tuf process has been 
described in connection with artificiallF con- 
taminated acid samples and with Fischer- 
Tropsch acids, tuf invention is hot limited fo the 
5o purification of such acids, but maF be applied fo 
the treatment of carbonFl-contaminated organic 
acids derived from anF source. 
Having now described tuf invention, what I 
claire as new and useful is: 
55 !. The process of purifFing carboxylic acids 
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containing carbonyl impurities including treat- 
ing carboxylic acids containing carbonyl ira- 
purifies with lead tetraacetate, fractionating the 
reaction mixture, and recovering substantially 
pure acids. 
2. The process according fo claire 1 in which 
the reaction is carried out af a temperature of 
abouç 80 ° C. 
3. The process of refinng carboxylic acids in- 
cluding treating a carbonyl-containing mixture 
of carboxylic acids including acetic acid, with a 
reagent selected from the group consisting of 
red lead and lead tetraacetate, fractionating the 
reaction mixture and recovering substantially 
pure acids. 
4. The process according to claire 3 in which 
the reaction Js carried out af a temperature of 
about 80 ° C. 
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5. The process according fo claire 3 in which 
the reagent is red lead. 
WILLIAM B. HUGHES. 
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